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A number of simple artificial receptors have been designed and synthesised to recognise some biochemi-
cally significant substrates like carboxylic acids (mono and di), amino acids etc. This recognition is based
on connection and disconnection of hydrogen bonds during noncovalent complexation.
The concept of molecular recognition in abiotic
chemistry was first introduced by Pedersen I in 1967
with his pioneering work on crown ethers. Since then
the attention of great scientists (Lehn2, Cram3 and
others) in this area has created a new domain of
research in designing molecules to mimic biological
events" and in exploring supramolecular chemistry't
evolving new molecular engineering. This field has
strong relevance to enzyme models and drug design.
Carboxylic acids (both monos and di-carboxylic ac-
ids6) are important targets in the area of molecular
recognition. A large number of drugs like antibiotics,
analgesics and anti-inflammatory agents contain car-
boxylic acid functionality. Di- and tricarboxylates
are essential components of numerous metabolic
processes 7 including for instance, the citric acid and
glyoxalate cycles. They are biochemically involved
in the generation of high energy phosphate bonds. For
effective complexation with the desired guest mole-
cules, one should have an idea about the self-associa-
tion. Monocarboxylic acids are known to be present
in dimeric or highly associated forms. The self-asso-
ciation constants8 for both mono and dicarboxylic
acids are generally in the order of 0.01-5 dm3 morl.
We recently reported the systematic design and
synthesis of a number of flexible and semirigid re-
ceptors for binding studies of a series of monocar-
boxylic acids5.
NMR titrations in CDCb show moderate binding9
and formation of 1: 1 complex with a number of
aliphatic acids such as formic, acetic, propionic and
ibuprofen and also aromatic acids like benzoic, anisic
including aspirin with the simple receptor 1 (Ka var-
ies from O.50xl02 to 6.60x102 mor\ The binding
constants for those aliphatic and aromatic acids with
the new mixed amide receptor 6 varies from
O.70x102 to 2.80x102 morl. Formic acid on com-
plexation with receptor 1 shows a downfield shift of
the hydrogen attached to the carboxylic carbon sup-
porting the hydrogen bond formation as shown in
complex 2 but no proton transfer. The complexation
mode of ibuprofen with the receptor 6 is proposed in
Figure I as suggested by NOESY experiment.
The low values of binding constants offormic acid
with receptors 1 and 6 suggest its stronger dimerisa-
tion compared to acetic and propanoic acids and also
to ibuprofen. Interestingly, in the alternative receptor
4, the flexible aliphatic amide (glycinamide) proton
undergoes negligible shift compared to a large down-
field shift of pyridine amide proton on complexation
with carboxyl group suggesting the involvement of
pyridine amide only in the two point hydrogen bond
formation. This supports that the glycinamide proton
is away from the carboxylic binding zone disfavour-
ing the probability of three point hydrogen bond
participation (Figure 2) unlike complex 7.
Interestingly, dodecylamide ofpicolinic acid does
not bind to carboxylic group as evidenced by negli-
gible chemical shift of the amide proton. This sug-
gests that probably no hydrogen bond formation
takes place between the carboxyl group of the guest
and the receptor due to sufficiently decreased basicity
of pyridine nitrogen by the presence of electron with-
drawing carbonyl of the amide group (Figure 3).
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Receptor 4 binds well with the protected amino
acids like acetyl glycine and forms easily 1: 1 complex
in CDCh containing 1% d6 -DMSO. Interestingly, in
1: 1 complex of acetylglycine and receptor 4, the
amide proton of the guest molecule undergoes appre-
ciable downfield shift (0.87 ppm) compared to the
shift of glycinamide proton of the host molecule
(0.21 ppm) and the pyridine amide proton shows
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the two probable bound modes for complexation
(Figure 4)10.
The interesting feature is that with the increase in
the number of hydrogen bonds from receptor 1 to
receptor 6, the binding constants for aliphatic acids
increase whereas for aromatic acids they decrease
due to adverse steric environment present in the
binding pocket of the receptor 6 and thus gives an
idea to distinguish between aliphatic and aromatic
acids in a mixture by a receptor and our detailed
results will be reported in due course.
Sometimes increased acidity of the amide proton
of the potential host system as well as weak IT -stack-
ing interaction enhance the binding constant value
with the guest molecule. For instance, the simple
receptor 3 having p-nitrobenzamide moiety binds
ibuprofen almost two times more than the simple
receptor 1.
GOSWAMI et at. : DESIGN & SYNTHESIS OF ARTIFICIAL RECEPTORS
For the recognition of dicarboxylic acid, the ar-
rangement of pyridine amide moieties within differ-
ent spacers is important as shown by Hamilton et
al.6a,b. Troger's base 11 is a special synthetic V-
shaped armature which can be used for construction
ofbiomimetic molecular receptor. During the course
of our attempts to construct recognition sites on Tro-
, b 12·ger sase template , we have synthesised the recep-
tor 8 which effectively binds dicarboxylic acids
within the cavity13 and this was found to be selective
for suberic acid 13. The probable binding mode is
shown in Complex 9.
We have thus reported here the driving factors in
the design of molecules for specific interactions by
new connections through hydrogen bonds breaking
old hydrogen bond connections and the importan-
tance of spacer holding the recognition sites. All
these experiments give an insight into the connection
and disconnection of hydrogen bonds causing het-
eroassociation of cs-boxylic acids with receptors
overcoming the selfassociation of carboxylic acids
themselves. This important concept is being utilised
in the-design of synehetic receptors for biochemically
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proved drug delivery as well as in the design of better
future drugs.
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